Visible light photocatalysis via 3D-ordered macroporous TiO2 films sensitized with CdS quantum dots.
CdS quantum dots (QDs)-sensitized TiO2 film with three-dimensionally (3D) ordered macropores was synthesized via a two-step method on ITO glass substrate. 3D-ordered macroporous TiO2 film was firstly fabricated on an ITO glass via layer-by-layer deposition and hydrolysis of tetrabutyl titanate using 3D-ordered latex film as organic template, followed by calcination at 450 degrees C for 2 h to remove the template. Then, the CdS QDs were deposited on the 3D-ordered macroporous TiO2 film by successive ionic layer adsorption and reaction technique. The as-prepared CdS-sensitized TiO2 film was characterized with X-ray diffraction, scanning electron microscopy, energy-dispersive X-ray spectroscopy, transmission electron microscopy, diffusive reflectance UV-visible absorption spectra, and photoelectrochemical measurements. Its photocatalytic activity was evaluated by the photocatalytic degradation of crystal violet aqueous solution at ambient temperature. It was revealed in our results that the CdS QDs-sensitized 3D-ordered macroporous TiO2 film exhibits enhanced photocatalytic activity for the photodegradation of crystal violet than that of the CdS-free 3D-ordered macroporous TiO2 film and that of CdS QD-sensitized TiO2 film without 3D-ordered macropores under the irradiation of visible light due to the co-existence of 3D-ordered interconnected macropores and the sensitization of CdS QDs.